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(54) Photosensitive material processing apparatus 



(57) In a photosensitive materia! processing appa- 
ratus (1), a photosensitive material (A) taking on the 
form of a long strip is fed into a conveyance mechanism 
(11) and conveyed in this form along a predetermined 
conveyance path. An exposure device, a reservoir sec- 
tion, a development processing section, and a cutter are 
located in the conveyance path. The exposure device 
(3) carries out scanning exposing operations on the 
long strip of the photosensitive material and thereby 
forms latent images on the long strip of the photosensi- 
tive material. In the reservoir section, a looped portion 



for serving as a buffer for conveyance is formed in the 
long strip of the photosensitive material, on which the 
latent images have been formed. In the development 
processing section, development processing is carried 
out on the long strip of the photosensitive material, 
which is fed via the reservoir section. The cutter cuts the 
long strip of the photosensitive material, which has been 
subjected to the development processing, into sheets 
having a predetermined length. 
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Description 

BACKGROUND OF THE INVENTION 
Field of the Invention 

[0001 ] This invention relates to a photosensitive mate- 
rial processing apparatus, wherein a photosensitive 
material is scanned with and exposed to light, latent 
images are thereby formed on the photosensitive mate- 
ria!, the photosensitive materia! is then subjected to 
development processing, and positive images are 
thereby formed on the photosensitive material. This 
invention also relates to a photosensitive material 
exposing apparatus for use in the photosensitive mate- 
rial processing apparatus. 

Description of the Prior Art 

[0002] Miniature development laboratories and photo- 
sensitive material processing apparatuses, which are 
referred to as photoprinters, are provided with an expos- 
ing section, in which a photosensitive material is 
exposed to light and a latent image is thereby formed on 
the photosensitive material, a development processing 
section, in which development, fixing, and washing are 
carried out, a drying section, and the like. The operation 
for exposing the photosensitive material to light is car- 
ried out by irradiating light, which has passed through a 
negative film, to the photosensitive material. The expos- 
ing operations are classified into a surface exposing 
operation and a scanning exposing operation, which is 
carried out via a slit. 

[0003] The exposing operation and the development 
processing are carried out by conveying the photosensi- 
tive material from the exposing section to the develop- 
ment processing section. Such operations are classified 
into a system, wherein the photosensitive material is 
formed into a plurality of sheets before being exposed to 
light and the sheets are conveyed one after another at 
predetermined intervals, and a system, wherein a roll of 
photosensitive material is subjected to the exposing 
operation and the development processing and is finally 
cut and finished to predetermined lengths by using a 
cutter. 

[0004] In the past, a photosensitive material was sub- 
jected to an analog exposing operation, in which the 
photosensitive material was exposed to light having 
passed through a negative film. Recently, it has been 
proposed to carry out a digital scanning exposing oper- 
ation, in which a laser beam is modulated in accordance 
with image information having been obtained by reading 
out an image recorded on a negative film, and a photo- 
sensitive material is scanned with and exposed to the 
modulated laser beam. However, in order for the digital 
scanning exposing operation to be carried out, the 
accuracy, with which the adjustment of the position of 
the photosensitive material, conveyance of the photo- 



sensitive material, or the like, is carried out, must be 
kept high. It has been revealed that, if conventional posi- 
tion adjusting mechanisms and guide mechanisms are 
utilized directly for the digital scanning exposing opera- 

5 tion, advantages of the digital scanning exposing opera- 
tion cannot be achieved sufficiently. Specifically, the 
digital scanning exposing operation requires more 
accurate control techniques and mechanisms than in 
the analog exposing operation and thus has various 

io problems to be solved. 

[0005] As for the conveyance of the photosensitive 
material, the photosensitive material has heretofore 
been formed into a plurality of sheets, the sheets of the 
photosensitive material are then exposed to light and 

is conveyed to the development processing step one after 
another. Therefore, when the sheets of the photosensi- 
tive material are conveyed one after another, a prede- 
termined spacing must be set between adjacent sheets 
of the photosensitive material. For example, in cases 

20 where 100mm-long sheets of the photosensitive mate- 
rial are conveyed one after another, a spacing of 
approximately 30mm should be set between adjacent 
sheets. Also, in order for a series of processes, such as 
the exposing operation and the development process- 
es ing, to be carried out quickly, the speed, with which the 
sheets of the photosensitive material are conveyed, 
must be kept high. For this purpose, the size of the 
entire photosensitive material processing apparatus 
cannot be kept small. Further, since the sheets of the 

30 photosensitive material are continuously conveyed at 
the predetermined intervals, the reliability, with which 
the sheets are conveyed, cannot be kept high. 
[0006] As a means for solving the problems described 
above, it may be considered to utilize a long strip of pho- 

35 tosensitive material, instead of the photosensitive mate- 
rial being formed into a plurality of sheets. In cases 
where the long strip of the photosensitive material is 
conveyed, the spacing between frames, in which latent 
images are formed, can be reduced to approximately 

40 3mm. Therefore, in such cases, if the conveyance 
speed is kept the same, the processing capacity can be 
enhanced by approximately 30% as compared with the 
aforesaid technique utilizing the sheets of the photosen- 
sitive material. 

45 [0007] However, in cases where the long strip of the 
photosensitive material is conveyed to the exposing 
section, disturbance, such as vibration of the convey- 
ance mechanism, will be transferred to the photosensi- 
tive material, and the photosensitive material will 

so meander or will move unintentionally. Therefore, the 
scanning exposing operation cannot be carried out 
accurately. Specifically, such that the long strip of the 
photosensitive material may be conveyed to the expos- 
ing section and the scanning exposing operation can be 

55 carried out accurately, a measure for preventing the dis- 
turbance must be taken for the conveyance mechanism. 
[0008] Also, the photosensitive material is provided 
with a mark for identification of the image information 
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recorded on the photosensitive material, and the expos- 
ing operation is carried out in accordance with the mark. 
However, in cases where the photosensitive material 
takes on the form of a long strip and, for example, hole 
marks are formed with a punching device in the long 
strip of the photosensitive material, the vibration due to 
the punching operation is transferred to the photosensi- 
tive material and adversely affects the scanning expos- 
ing operation. Further, in order for the exposing 
operation to be carried out in accordance with the mark 
formed on the photosensitive materia!, the mark must 
be formed in accordance with the image information 
before the exposing operation is carried out. 
[0009] Moreover, after the exposing operation is car- 
ried out in accordance with a single unit of image infor- 
mation, a certain length of time is required to feed the 
next unit of image information into the photosensitive 
material processing apparatus when the exposing oper- 
ation is to be carried out in accordance with the next unit 
of image information. However, if the conveyance of the 
photosensitive material is continued when the next unit 
of image information is being fed into the photosensitive 
material processing apparatus, a portion of the photo- 
sensitive material will remain unexposed to light. There- 
fore, the photosensitive material cannot be utilized 
efficiently. 

[001 0] Such that stable development processing may 
be carried out in the development processing section, 
the operation of the development processing section 
should preferably be continued when the image infor- 
mation is being fed into the photosensitive material 
processing apparatus. Therefore, it is necessary to pro- 
vide a conveyance mechanism such that the photosen- 
sitive material can be utilized efficiently and such that 
the development processing can be continued when the 
image information is being fed into the photosensitive 
material processing apparatus. 
[001 1 ] The photosensitive material processing appa- 
ratus comprises a large number of members, each of 
which has a natural resonance frequency. Therefore, in 
particular, members of the exposing section should 
have different natural resonance frequencies such that 
the scanning exposing operation can be carried out 
under little vibration. 

SUMMARY OF THE INVENTION 

[001 2] The primary object of the present invention is 
to provide a photosensitive material processing appara- 
tus, wherein a long strip of photosensitive material is 
conveyed, subjected to a scanning exposing operation 
and development processing, and thereafter cut into 
sheets, and the processing capacity is thereby kept 
markedly large. 

[0013] Another object of the present invention is to 
provide a photosensitive materia) exposing apparatus, 
wherein a long strip of photosensitive material is con- 
veyed and subjected to a scanning exposing operation, 



and an exposure means is provided which carries out 
the scanning exposing operation without being 
adversely affected by disturbance occurring due to the 
conveyance of the long strip of the photosensitive mate- 
5 rial. 

[0014] A further object of the present invention is to 
provide a photosensitive material exposing apparatus, 
wherein a long strip of photosensitive material is con- 
veyed and subjected to a scanning exposing operation, 
w and a conveyance mechanism is provided which is 
capable of preventing disturbance from occurring due to 
the conveyance of the long strip of the photosensitive 
material. 

[001 5] A still further object of the present invention is 

is to provide a photosensitive material exposing appara- 
tus, wherein a long strip of photosensitive material is 
conveyed and subjected to a scanning exposing opera- 
tion, the photosensitive material is utilized efficiently, 
and development processing is carried out accurately. 

20 [001 6] The present invention provides a photosensi- 
tive material processing apparatus comprising a con- 
veyance means, which conveys a photosensitive 
material along a predetermined conveyance path, an 
exposure means, which exposes the photosensitive 

25 material to light in accordance with image information 
and forms latent images on the photosensitive material, 
and a development processing section for developing 
the latent images, 

wherein the photosensitive material taking on the 

30 form of a long strip is fed into the conveyance means 
and conveyed in this form, and 

the exposure means, which carries out scanning 
exposing operations on the long strip of the photosensi- 
tive material and thereby forms latent images on the 

35 long strip of the photosensitive material, a reservoir sec- 
tion for forming a looped portion in the long strip of the 
photosensitive material, on which the latent images 
have been formed, the looped portion serving as a 
buffer for conveyance, the development processing sec- 

40 tion for carrying out development processing on the long 
strip of the photosensitive material, which is fed via the 
reservoir section, and a cutter for cutting the long strip of 
the photosensitive material, which has been subjected 
to the development processing, to a predetermined 

45 length are located in the conveyance path. 

[001 7] The present invention also provides a first pho- 
tosensitive material exposing apparatus comprising a 
conveyance means, which conveys a photosensitive 
material along a predetermined conveyance path, and 

so an exposure means, which exposes the photosensitive 
material to light in accordance with image information 
and forms latent images on the photosensitive material, 
wherein the photosensitive material taking on the 
form of a long strip is fed into the conveyance means 

55 and conveyed in this form, and 

the exposure means, which carries out scanning 
exposing operations on the long strip of the photosensi- 
tive material and thereby forms latent images on the 



3 



5 



EP 0 924 558 A1 



6 



long strip of the photosensitive material, and a loop 
forming means for forming looped portions in the long 
strip of the photosensitive material, which are located 
respectively on the side upstream from the exposure 
means and on the side downstream from the exposure 
means, the looped portions serving as buffers for con- 
veyance, are located in the conveyance path. 
[0018] The present invention further provides a sec- 
ond photosensitive material exposing apparatus com- 
prising a conveyance means, which conveys a 
photosensitive material along a predetermined convey- 
ance path, and an exposure means, which exposes the 
photosensitive material to light in accordance with 
image information and forms latent images on the pho- 
tosensitive material, 

wherein the photosensitive material taking on the 
form of a long strip is fed into the conveyance means 
and conveyed in this form, and 

a mark forming means for forming a mark, which 
corresponds to image information, in the long strip of 
the photosensitive material, a sensor for detecting the 
presence or absence of a mark, and the exposure 
means, which carries out a scanning exposing opera- 
tion on the long strip of the photosensitive material in 
accordance with detection of a mark by the sensor and 
thereby forms a latent image on the long strip of the 
photosensitive material, are located in the conveyance 
path, 

[0019] The present invention still further provides a 
third photosensitive material exposing apparatus com- 
prising a conveyance means, which conveys a photo- 
sensitive material along a predetermined conveyance 
path, and an exposure means, which exposes the pho- 
tosensitive material to light in accordance with image 
information and forms latent images on the photosensi- 
tive material, 

wherein the photosensitive material taking on the 
form of a long strip is fed into the conveyance means 
and conveyed in this form, and 

a mark forming means for forming a mark, which 
corresponds to image information, in the long strip of 
the photosensitive material, the mark forming means 
waiting for an operation at a minimum specification 
length position for the formation of a latent image during 
the formation of marks, a sensor for detecting the pres- 
ence or absence of a mark, and the exposure means, 
which carries out a scanning exposing operation on the 
long strip of the photosensitive materia) in accordance 
with detection of a mark by the sensor and thereby 
forms a latent image on the long strip of the photosensi- 
tive material, are located in the conveyance path. 
[0020] The present invention also provides a fourth 
photosensitive material exposing apparatus comprising 
a conveyance means, which conveys a photosensitive 
material along a predetermined conveyance path, and 
an exposure means, which exposes the photosensitive 
material to light in accordance with image information 
and forms latent images on the photosensitive material, 



wherein the photosensitive material taking on the 
form of a long strip is fed into the conveyance means 
and conveyed in this form, and 

the exposure means, which carries out scanning 

5 exposing operations on the long strip of the photosensi- 
tive material in accordance with units of image informa- 
tion and thereby forms latent images on the long strip of 
the photosensitive material, and the conveyance means 
which, in cases where a next unit of image information 

70 to be used after a latent image is formed by the expo- 
sure means has not yet been determined, temporarily 
ceases the conveyance of the long strip of the photo- 
sensitive material after the formation of the latent 
image, reversely conveys the long strip of the photosen- 

75 sitive material by a predetermined amount, and thereaf- 
ter waits for entry of the next unit of image information 
are located in the conveyance path. 
[0021] The present invention further provides a fifth 
photosensitive material exposing apparatus comprising 

20 a conveyance means, which conveys a photosensitive 
material along a predetermined conveyance path, and 
an exposure means, which exposes the photosensitive 
material to light in accordance with image information 
and forms latent images on the photosensitive material, 

25 wherein the photosensitive material taking on the 

form of a long strip is fed into the conveyance means 
and conveyed in this form, 

the exposure means, which carries out scanning 
exposing operations on the long strip of the photosensi- 

30 tive material in accordance with units of image informa- 
tion and thereby forms latent images on the long strip of 
the photosensitive material, and a detection means, 
which detects the amount of meandering of the long 
strip of the photosensitive material being conveyed, are 

35 located in the conveyance path, and 

a timing signal generating means controls the 
position, at which the exposure along each scanning 
line by the exposure means is started, in association 
with the meandering of the long strip of the photosensi- 

40 tive material and in accordance with a detection signal, 
which is generated by the detection means. 
[0022] The present invention still further provides a 
sixth photosensitive material exposing apparatus com- 
prising a conveyance means, which conveys a photo- 

45 sensitive material along a predetermined conveyance 
path, an exposure means, which exposes the photosen- 
sitive material to light in accordance with image informa- 
tion and forms latent images on the photosensitive 
material, and a development processing section for 

so developing the latent images, 

wherein the photosensitive material taking on the 
form of a long strip is fed into the conveyance means 
and conveyed in this form, and 

the exposure means, which comprises a rotata- 

55 ble body for conveying the long strip of the photosensi- 
tive material such that the long strip of the 
photosensitive material may be in close contact with the 
rotatabie body, a motor for directly driving the rotatable 
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body, and a scanning exposing unit for carrying out 
scanning exposing operations on the long strip of the 
photosensitive material, is located in the conveyance 
path. 

[0023] With the photosensitive material processing 5 
apparatus in accordance with the present invention, the 
photosensitive material taking on the form of a long strip 
is conveyed in this form. Also, the exposure means, 
which carries out the scanning exposing operations, the 
reservoir section for forming a looped portion in the long 10 
strip of the photosensitive material, which is being con- 
veyed, such that the looped portion may serve as a 
buffer for conveyance, the development processing sec- 
tion having the drying function, and the cutter are 
located in the conveyance path. Therefore, the scanning 75 
exposing operation can be carried out while the long 
strip of the photosensitive material is being conveyed. 
Also, after the development processing has been car- 
ried out on the long strip of the photosensitive material, 
the long strip of the photosensitive material is cut into 20 
sheets having a predetermined size. Accordingly, the 
processing capacity can be kept markedly large by vir- 
tue of the conveyance of the long strip of the photosen- 
sitive material. Further, the reservoir section is located 
such that, even if the conveyance of the long strip of the 25 
photosensitive material is ceased in the exposure 
means, the looped portion of the long strip of the photo- 
sensitive material can be conveyed into the develop- 
ment processing section. Therefore, the development 
processing need not be ceased and can thus be carried 30 
out reliably. 

[0024] With the first photosensitive material exposing 
apparatus in accordance with the present invention, the 
photosensitive material taking on the form of a long strip 
is conveyed in this form. Also, looped portions are 35 
formed in the long strip, of the photosensitive material. 
The looped portions are located respectively on the side 
upstream from the exposure means, which is located in 
the conveyance path, and on the side downstream from 
the exposure means. Therefore, even if disturbance, 40 
such as temporary stop, occurs with the photosensitive 
material, which is being conveyed, adverse effects of 
the disturbance do not occur on the portion of the pho- 
tosensitive material, which is being scanned with and 
exposed to light. Accordingly, the scanning exposing 45 
operation can be carried out accurately. 
[0025] With the second photosensitive material 
exposing apparatus in accordance with the present 
invention, the photosensitive material taking on the form 
of a long strip is conveyed in this form. The mark form- so 
ing means for forming a mark, which corresponds to 
image information, in the long strip of the photosensitive 
material, is located in the conveyance path. Also, the 
sensor for detecting the presence or absence of a mark, 
and the exposure means, which carries out a scanning 55 
exposing operation on the long strip of the photosensi- 
tive material in accordance with the detection of a mark 
by the sensor and thereby forms a latent image on the 



long strip of the photosensitive material, are located in 
the conveyance path. Therefore, even if the photosensi- 
tive material takes on the form of the long strip, a mark 
can be formed at a required position in accordance with 
the image information. Also, the scanning exposing 
operation, the operation for cutting the photosensitive 
material, the back printing operation for each frame (i.e. 
the operation for printing an identification number, or the 
like, on the back surface of the photosensitive material), 
the control of the conveyance required for the detection 
of the presence or absence of the next unit of image 
information and for the entry of the image information, 
and the like, can be carried out in accordance with the 
detection of the formed mark. Adverse effects of distur- 
bance due to the formation of the mark can be elimi- 
nated by the structure of the first photosensitive material 
exposing apparatus described above. 
[0026] With the third photosensitive material exposing 
apparatus in accordance with the present invention, the 
photosensitive material taking on the form of a long strip 
is conveyed in this form. Also, the mark forming means 
is located in the conveyance path. The mark forming 
means forms a mark, which corresponds to image infor- 
mation, in the long strip of the photosensitive material, 
and waits for an operation at a minimum specification 
length position for the formation of a latent image during 
the formation of marks. Therefore, the storage capacity 
of a storage means, which stores image information 
before a latent image is formed, can be kept small. 
[0027] With the fourth photosensitive material expos- 
ing apparatus in accordance with the present invention, 
the photosensitive material taking on the form of a long 
strip is conveyed in this form. Also, in cases where a 
next unit of image information to be used after a latent 
image is formed by the exposure means has not yet 
been determined, the conveyance means temporarily 
ceases the conveyance of the long strip of the photo- 
sensitive material after the formation of the latent 
image, reversely conveys the long strip of the photosen- 
sitive material by a predetermined amount, and thereaf- 
ter waits for entry of the next unit of image information. 
For example, after the scanning exposing operation has 
been carried out in accordance with a single unit of 
image information, the conveyance of the photosensi- 
tive material is ceased for the entry of the next unit of 
image information, and the photosensitive material is 
then conveyed reversely. The scanning exposing opera- 
tion is then begun after an approach running portion, 
which overlaps upon.the already exposed portion, has 
passed through the position for exposure. Therefore, 
the scanning exposing operation in accordance with the 
next unit of image information can be carried out such 
that no blank space may be left after the portion which 
was exposed to light in accordance with the single unit 
of image information. During the period of the approach 
running, all of the driving systems reach their appropri- 
ate speeds, and the photosensitive material can thus be 
conveyed at the appropriate speed. 
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[0028] When the conveyance of the photosensitive 
material is ceased, the development processing can be 
continued by virtue of the aforesaid structure of the pho- 
tosensitive material processing apparatus in accord- 
ance with the present invention. 
[0029] With the fifth photosensitive material exposing 
apparatus in accordance with the present invention, the 
photosensitive material taking on the form of a long strip 
is conveyed in this form. Also, the amount of meander- 
ing of the long strip of the photosensitive material, which 
is being conveyed, is detected by the detection means. 
The position, at which the exposure along each scan- 
ning line by the exposure means is started, is controlled 
in association with the meandering of the long strip of 
the photosensitive material and in accordance with the 
detection signal, which is generated by the detection 
means. Therefore, the position, at which the exposure 
along each scanning line by the exposure means is 
started, can be prevented from shifting, and the scan- 
ning exposing operation can be carried out accurately 
without any distortion. 

[0030] With the sixth photosensitive material exposing 
apparatus in accordance with the present invention, the 
photosensitive material taking on the form of a long strip 
is conveyed in this form. Also, the rotatable body, which 
conveys the long strip of the photosensitive material 
such that the long strip of the photosensitive material 
may be in close contact with the rotatable body, is 
directly driven by the motor. Further, the portion of the 
photosensitive material, which is in close contact with 
the rotatable body, is scanned with and exposed to light. 
Therefore, disturbance, such as unintentional move- 
ment of the rotatable body, and disturbance from other 
mechanisms as in belt driving system can be reduced. 
Also, the motor is selected from those having a number 
of poles free of adverse effects of resonance. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0031] 

Figure 1 is a schematic view showing a first embod- 
iment of the photosensitive material processing 
apparatus in accordance with the present invention, 
Figure 2 is a schematic view showing an exposure 
processing section in the first embodiment of the 
photosensitive material processing apparatus in 
accordance with the present invention, 
Figure 3 is a plan view showing how a photosensi- 
tive material is exposed to light, 
Figure 4 is a schematic view showing an exposure 
section in the first embodiment of the photosensi- 
tive material processing apparatus in accordance 
with the present invention, 
Figure 5 is a time chart showing how a photosensi- 
tive material is conveyed, how a mark is formed in 
the photosensitive material, and how the photosen- 
sitive material is exposed to light, 



Figures 6A through 6F are explanatory views show- 
ing how continuous exposure of a photosensitive 
material to light is carried out in a second embodi- 
ment of the photosensitive material processing 

5 apparatus in accordance with the present invention, 
Figures 7A through 7F are explanatory views show- 
ing how intermittent exposure of a photosensitive 
material to light is carried out in the second embod- 
iment of the photosensitive material processing 

70 apparatus in accordance with the present invention, 
Figure 8 is an explanatory view showing how a 
mark is formed in a photosensitive material in a 
third embodiment of the photosensitive material 
processing apparatus in accordance with the 

15 present invention, 

Figure 9 is a block diagram showing a control sys- 
tem in a fourth embodiment of the photosensitive 
material processing apparatus in accordance with 
the present invention, 

20 Figures 10A t 10B, and 10C are explanatory dia- 
grams showing how meandering of a photosensi- 
tive material is detected and how the position, at 
which the exposure along each scanning line is 
started, is controlled, 

25 Figures 1 1 A, 1 1 B, and 11 C are explanatory views 
showing the position, at which the exposure along 
each scanning line is started, 
Figure 12 is a graph showing the relationship 
between the vibration frequency and the density, 

30 Figure 13 is a schematic view showing a modifica- 
tion of the photosensitive material processing appa- 
ratus in accordance with the present invention, and 
Figure 1 4 is a schematic view showing a different 
modification of the photosensitive material process- 
es ing apparatus in accordance with the present inven- 
tion. 

DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 

40 

[0032] The present invention will hereinbelow be 
described in further detail with reference to the accom- 
panying drawings. 

[0033] A first embodiment of the photosensitive mate- 
45 rial processing apparatus in accordance with the 
present invention will be described hereinbelow with ref- 
erence to Figures 1 through 5. 
[0034] As illustrated in Figure 1, a photosensitive 
material processing apparatus (hereinafter simply 
so referred to as the processing apparatus) 1 comprises a 
case housing 2. An exposure processing section 3 for 
carrying out exposure processing, or the like, on a pho- 
tosensitive material A, a development processing sec- 
tion 4, a drying section 5, and a cutter 6 are located in 
55 the case housing 2. The photosensitive material A takes 
on the form of a long strip and is fed in this form from a 
magazine 7 into the processing apparatus 1. As illus- 
trated in Figure 2, the exposure processing section 3 
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comprises a conveyance mechanism 1 1 for conveying 
the photosensitive materia! A, a hole punching device 
21 , and an exposing section 31 , in which the photosen- 
sitive material A is scanned with and exposed to a laser 
beam and latent images are thereby formed on the pho- 5 
tosensitive material A. The exposure processing section 
3 also comprises a back printer 1 7, which prints a frame 
number, or the like, on the back surface of the photosen- 
sitive material A, and a reservoir section 61 . 
[0035] The conveyance mechanism 1 1 comprises 10 
pairsof nip roiiers 12a, 12b, 12c, 12d, 12e t 12f, 12g, and 
guide members 13 and 14. The pairs of nip rollers 12a 
through 12g can be controlled such that they may be 
rotated or stopped. Stop of rotation of the pairs of nip 
rollers 1 2a through 1 2g will be described later together is 
with the operation for conveying the photosensitive 
material A. 

[0036] The hole punching device 21 forms a hole 
mark, which indicates the position for the start of the 
scanning exposing operation, in the photosensitive 20 
material A in accordance with image information, or the 
like. The mark is not limited to a hole and may be formed 
with an ink jet printer, a dot printer, or the like. 
[0037] In the exposing section 31 , the photosensitive 
material A is scanned with and exposed to a laser 25 
beam, and a latent image is thereby formed on the pho- 
tosensitive material A. The image information, with 
which the laser beam is modulated, is fed from a mem- 
ory circuit, which will be described later. As illustrated in 
Figure 3, the scanning exposing operation is carried out 30 
along the width direction of the photosensitive material 
A (i.e., in the main scanning direction), and the photo- 
sensitive material A is conveyed along the sub-scanning 
direction. The exposure of the photosensitive material A 
to the laser beam is carried out without the conveyance 35 
of the photosensitive material A being ceased. The 
laser beam has a beam diameter of approximately 
60jim. Therefore, even if the latent image is formed on 
the photosensitive material A while the photosensitive 
material A is being conveyed, no visual problem will 40 
occur. 

[0038] As illustrated in Figures 2 and 4, the exposing 
section 31 comprises a large-diameter drum 32 t around 
which the photosensitive material A passes, and rollers 
33a and 33b. which bring the photosensitive material A 45 
into close contact with the drum 32 and conveys the 
photosensitive material A. The exposing section 31 also 
comprises a sensor 34 and a scanning exposing unit 
35. Guide members 36 and 37 for assisting the forma- 
tion of loops of the photosensitive material A are so 
respectively located on the side upstream from the 
drum 32 with respect to the direction of conveyance of 
the photosensitive material A (i.e. with respect to the 
sub-scanning direction) and on the side downstream 
from the drum 32. How the guide members 36 and 37 55 
are constructed and work will be described later 
together with the conveyance of the photosensitive 
material A. 



[0039] How the conveyance of the photosensitive 
material A and the scanning exposing operation are car- 
ried out will be described hereinbelow. 
[0040] When the scanning exposing operation is to be 
carried out, as indicated at a time t1 in Figure 5, the nip 
rollers 12a through 12g, the drum 32, and the rollers 
33a and 33b are rotated such that the photosensitive 
material A can be conveyed. Thereafter, the leading end 
of the photosensitive material A is pulled out of the mag- 
azine 7 and nipped by the nip rollers 12a. The long strip 
of the photosensitive material A is pulled out by the nip 
rollers 12a, and the direction of conveyance of the pho- 
tosensitive material A is changed by the guide member 
13. The photosensitive material A is then nipped by the 
nip rollers 12b and is thereafter conveyed linearly as 
indicated by the arrow X in Figures 2 and 4. 
[0041 ] The leading end of the photosensitive material 
A is then detected by a sensor 15, which is located on 
the side downstream from the nip rollers 12d. At this 
time, as indicated at a time t2 in Figure 5, rotations of 
the nip rollers 12b, 12c, 12d, and 12e and the drum 32 
are ceased. At the same time, as indicated by the 
chained line in Figure 2, the guide member 13 is 
opened. However, the nip rollers 12a continue to rotate. 
Therefore, the photosensitive material A is continuously 
pulled out of the magazine 7. As a result, a loop indi- 
cated by the chained line is formed at the direction 
change section until a loop sensor is turned on. 
[0042] When a loop having a predetermined size is 
formed at the direction change section, a movable 
member 36a is opened, and the nip rollers 12b and 12c 
are rotated. As a result, a loop indicated by Y1 is formed 
on the side upstream from the drum 32. 
[0043] The size of the loop Y1 is proportional to the 
length of the photosensitive material A conveyed to the 
position for the formation of the loop Y1. The length of 
the photosensitive material A conveyed by the nip roll- 
ers 12a, 12b, and 12c can be set by the number of rev- 
olutions or the rotation time of the nip roiiers 12a, 12b, 
and 12c. At a time t3 at which the size of the loop Y1 
becomes equal to the predetermined size, the drum 32 
and the rollers 33a and 33b are rotated, and the photo- 
sensitive material A is thereby conveyed to the side 
downstream from the drum 32. At this time, the nip roll- 
ers 12d are not rotated. Therefore, a loop Y2 is formed 
on the side downstream from the drum 32. The sizes of 
the loop Y1 and the loop Y2 may be different from each 
other as shown in Figure 2 or may be identical with each 
other as shown in Figure 4. 

[0044] How the guide members 36 and 37 and the nip 
rollers 12c and 12d operate will be described hereinbe- 
low. Instead of conveying the photosensitive material A 
along a straight line, the pair of nip rollers 12c and the 
pair of nip rollers 12d are respectively inclined at an 
angle 6 such that the photosensitive material A may be 
bent toward the positions for loop formation. 
[0045] The guide member 36 comprises the movable 
member 36a and a fixed member 36b, which stand fac- 
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ing each other and are spaced from each other such 
that the photosensitive materia! A can pass therebe- 
tween. Also, the guide member 37 comprises a movable 
member 37a and a fixed member 37b, which stand fac- 
ing each other and are spaced from each other such 
that the photosensitive material A can pass therebe- 
tween. When the photosensitive material A is to be con- 
veyed along a straight line, i.e. before the time t2, the 
movable members 36a and 37a are respectively located 
at the positions facing the fixed members 36b and 37b 
as indicated by the chained lines in Figure 4. When the 
loops Y1 and Y2 are to be formed, the movable mem- 
bers 36a and 37a are opened by drive mechanisms (not 
shown) to the positions indicated by the solid lines. 
Therefore, when the photosensitive material A is to be 
conveyed along a straight line, regardless of the inclina- 
tion of the nip rollers 12c by the angle e, the photosen- 
sitive material A can be guided by the guide member 36 
such that the photosensitive material A may be reliably 
sandwiched between the drum 32 and the roller 33a. 
When the photosensitive material A is to be conveyed 
along a straight line, the nip pressures of the nip rollers 
33a and 33b are released, and at the same time width 
regulating guides 38 are opened. After the loops Y1 and 
Y2 are formed, the position of the photosensitive mate- 
rial A is adjusted by the width regulating guides 38, and 
the photosensitive material A is nipped at an appropri- 
ate position between the drum 32 and the nip rollers 
33a, 33b. 

[0046] The photosensitive material A, which has been 
conveyed to the side downstream from the drum 32 and 
the roller 33b. is guided by the closed guide member 37 
and conveyed so as to be reliably nipped by the nip roll- 
ers 12d. Since the pair of the nip rollers 12c and the pair 
of the nip rollers 12d are respectively inclined at the 
angle 6, when the movable members 36a and 37a are 
opened, the loops of the photosensitive material A can 
be formed easily. After the loops Y1 and Y2 have been 
formed, the nip rollers 12d, 12e, 12f, and 12g are 
rotated as indicated at a time t4 in Figure 5. As a result, 
the photosensitive material A is conveyed to the side 
downstream from the nip rollers 12d. However, the nip 
rollers 12a through 12g are rotated at an equal speed, 
and therefore the loops Y1 and Y2 do not disappear. 
[0047] After the loops Y1 and Y2 have been formed, 
the hole punching device 21 is driven at a time t5. and a 
mark 22 as shown in Figure 3 is formed in the photosen- 
sitive material A. The mark 22 is formed with a punching 
process. The formation of the mark 22 is carried out 
while the photosensitive material A is being conveyed. 
At a time t6, when the mark 22, which has been formed 
first, comes to the exposing section 31 , the mark 22 is 
detected by the sensor 34. Also, when a predetermined 
time has elapsed after the time t6, i.e. at a time t7, the 
scanning exposing operation is carried out as shown in 
Figure 3. 

[0048] The exposure time is set in accordance with 
the image information, which has been entered into the 



photosensitive material processing apparatus. The pho- 
tosensitive material A is conveyed to the downstream 
side while the scanning exposing operation is being car- 
ried out. 

5 [0049] The initial conveyance of the photosensitive 
material A, the formation of the first mark 22, and the 
first scanning exposing operation are carried out in the 
manner described above. The scanning exposing oper- 
ations are carried out at predetermined intervals in 

10 accordance with pieces of image information, which 
have been entered into the photosensitive material 
processing apparatus. Therefore, before the first scan- 
ning exposing operation is carried out, or when the 
scanning exposing operation is being carried out, the 

is formation of the next mark 22 is carried out. With this 
embodiment, the formation of the mark 22 can be car- 
ried out such that the conveyance of the photosensitive 
material A in the exposing section 31 may not be 
ceased and such that the scanning exposing operation 

20 may not be affected adversely. 

[0050] Specifically, in cases where the hole punching 
device 21 is driven without the conveyance of the photo- 
sensitive material A being ceased at the position for 
mark formation, the photosensitive material A is 

25 stopped forcibly for a very short time while the punch of 
the hole punching device 21 is perforating through the 
photosensitive material A. Such a temporary stop of the 
photosensitive material A constitutes a disturbance for 
the conveyance of the photosensitive material A. If the 

30 exposing section 31 is adversely affected by such a dis- 
turbance, nonuniformity will occur in the scanning 
exposing operation. However, since the loop Y1 has 
been formed, the portion of the photosensitive material 
A constituting the loop Y1 is conveyed into the exposing 

35 section 31 . Therefore, the disturbance does not directly 
affect the exposing section 31. Accordingly, even if the 
formation of the mark 22 is being carried out, the scan- 
ning exposing operation can be continued in the expos- 
ing section 31 such that it may not be adversely affected 

40 by the disturbance. 

[0051 ] Alternatively, the conveyance of the photosen- 
sitive material A in the exposing section 31 may be con- 
tinued, and the conveyance of the photosensitive 
material A at the position for mark formation by the hole 

45 punching device 21 may be ceased temporarily. In such 
cases, a disturbance is generated artificially. However, 
the time during which the conveyance is ceased is very 
short, and adverse effects on the exposing section 31 
can be prevented by the effects of the loop Y1 . 

so [0052] The sensor 34 detects the presence or 
absence of the hole mark 22 by irradiating light to the 
photosensitive material A and detecting the light having 
been reflected by the photosensitive material A. For this 
purpose, light having wavelengths, to which the photo- 

55 sensitive material A is not sensitive, is utilized. There- 
fore, even if the light produced by the sensor 34 is 
irradiated to the photosensitive material A, which is 
being conveyed, the photosensitive material A is not 
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excited by the light. 

[0053] In the manner described above, the scanning 
exposing operation, which follows the formation of the 
first mark 22, and the formation of the next mark 22 are 
carried out continuously. Therefore, the photosensitive 
material A is conveyed from the nip rollers 12d to the nip 
rollers 12e, the guide member 14, the reservoir section 
61, and the nip rollers 12f and 12g. 
[0054] Thereafter, the photosensitive material A is 
conveyed from the nip rollers 12g to the next process, 
i.e. the development processing section 4. The structure 
and the operation of the development processing sec- 
tion 4 will be described hereinbelow with reference to 
Figure 1 , and the reservoir section 61 located in associ- 
ation with the development processing section 4 will 
thereafter be described. The development processing 
section 4 comprises a developing tank 41, a bleaching 
tank 42, a fixing tank 43, and three washing tanks 44. 
The drying section 5 is located on the side downstream 
from the washing tanks 44. Guide members, and the 
like, are located between the exposure processing sec- 
tion 3 and the development processing section 4, in the 
spaces inside of the respective tanks, and between the 
tanks. As an aid in facilitating the explanation, the guide 
members are not shown, and only nip rollers 45a and 
45b and guide rollers 46 are shown in Figure 1 . 
[0055] The photosensitive material A, which has been 
exposed to light in the exposure processing section 3 in 
the manner described above, is conveyed from the nip 
rollers 45a into the developing tank 41 and dipped in a 
developing solution. The photosensitive material A is 
then conveyed by the guide roller 46 into the bleaching 
tank 42 and dipped in a bleaching solution. Thereafter, 
the photosensitive material A is conveyed via the guide 
roller 46 into the fixing tank 43 and subjected to a fixing 
process. 

[0056] Thereafter, the photosensitive material A is 
conveyed via the guide rollers 46 into the washing tanks 
44. The photosensitive material A, which has been 
washed, is conveyed into the drying section 5. In the 
drying section 5, hot air is blown to the photosensitive 
material A while it is being conveyed. The photosensi- 
tive material A, which has thus been dried, is conveyed 
by the nip rollers 45b to the cutter 6, cut into sheets hav- 
ing a predetermined size, and discharged from the 
processing apparatus 1 . 

[0057] In the manner described above, a series of 
processes, including the scanning exposing operation, 
the development processing, and the operation for cut- 
ting into sheets, are carried out on the photosensitive 
material A. After a series of processes have been car- 
ried out with respect to, for example, 12-frame film or 
24-frame film, it is necessary for exposure information 
with respect to the next film to be entered, and therefore 
a preparatory period is required. While the preparations 
are being made, the operation of the exposure process- 
ing section 3 is ceased, but the operation of the devel- 
opment processing section 4 should preferably be 



continued. 

[0058] Therefore, in this embodiment, the reservoir 
section 61 is provided such that entry of the information 
concerning the next film, or the like, can be carried out 

5 while the development processing is being carried out. 
The reservoir section 61 is provided with a swingable 
guide member 62 and a support section 63 which forms 
and supports a loop Y3 of the photosensitive material A. 
When the leading end of the photosensitive material A 

io comes to the reservoir section 61 , the swingable guide 
member 62 is set at a position Pa shown in Figure 2, 
and a bridge is thereby formed between the side down- 
stream from the guide member 14 and the nip rollers 
12f. 

15 [0059] As a result, after the photosensitive material A 
has passed along the guide member 14, the photosen- 
sitive material A is conveyed along the swingable guide 
member 62, and the leading end of the photosensitive 
material A is nipped by the nip rollers 12f. Thereafter, 

20 the rotation of the nip rollers 12f is ceased temporarily, 
and the swingable guide member 62 is swung to a posi- 
tion Pb. Therefore, the photosensitive material A enters 
into the support section 63, and the loop Y3 shown in 
Figure 2 is formed in the support section 63. 

25 [0060] The size of the loop Y3 is determined by the 
length of the photosensitive material A conveyed. The 
length of the photosensitive material A conveyed can be 
set by the number of revolutions or the rotation time of 
the nip rollers 12e and other nip rollers. When the nip 

30 rollers 12f are rotated after a predetermined length of 
the photosensitive material A has been conveyed, the 
photosensitive material A is conveyed into the develop- 
ment processing section 4 while the loop Y3 is being 
kept. In the development processing section 4, the 

35 development processing is carried out on the photosen- 
sitive material A. 

[0061] After the scanning exposing operation has 
been carried out with respect to, for example, 12-frame 
film, i.e. after the scanning exposing operation has been 

40 carried out in accordance with a single unit of image 
information, the scanning exposing operation is carried 
out in accordance with the image information concern- 
ing the next film. At this time, a slight length of time is 
required to make necessary preparations. However, 

45 since the reservoir section 61 is provided, the portion of 
: the photosensitive material A, on which the scanning 
exposing operation has been carried out in accordance 
with the image information concerning the previous film, 
is kept as the loop Y3 in the support section 63. There- 

50 fore, the portion of the photosensitive material A consti- 
tuting the loop Y3 is continuously conveyed into the 
development processing section 4. Accordingly, even if 
the operation of the exposure processing section 3 is 
temporarily ceased while the image information con- 

55 cerning the next film is being entered into the photosen- 
sitive material processing apparatus, the operation of 
the development processing section 4 need not be 
ceased. The photosensitive material A can thus be con- 
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veyed at a constant speed into the development 
processing section 4, and the development processing 
can be carried out reliably. 

[0062] No limitation is imposed on how the loop Y3 is 
formed. For example, the loop Y3 may be formed in the 
manner described below. For example, the speed with 
which the photosensitive material A is conveyed by the 
nip rollers 12a, 12b, 12c t 12d, and 12e, i.e. the speed of 
conveyance on the side upstream from the reservoir 
section 61 , is set to be higher than the speed of convey- 
ance of the nip rollers 12f and 12g, i.e. the speed of con- 
veyance on the side downstream from the reservoir 
section 61 . In such cases, when the series of processes 
from the scanning exposing operation to the develop- 
ment processing are carried out continuously, the loop 
corresponding to the difference in the speed of convey- 
ance between the sides upstream and downstream 
from the reservoir section 61 is formed in the support 
section 63. However, with such a method, in cases 
where the number of frames to be processed is small as 
in 12-frame film, the size of the loop Y3 becomes small. 
In cases where the number of frames to be processed is 
large as in 36-frame film, the size of the loop Y3 
becomes large. Therefore, the difference in the speed of 
conveyance should be set by considering the time 
required to enter the exposure information, or the like. 
[0063] As described above, with this embodiment, 
even if the photosensitive material A taking on the form 
of a long strip is conveyed in this form, the scanning 
exposing operation is not adversely affected by the dis- 
turbance due to conveyance of the long strip of the pho- 
tosensitive material, and the scanning exposing 
operation and the development processing can be car- 
ried out accurately. Also, as illustrated in Figure 3, the 
spacing between the latent images formed by the expo- 
sure, i.e. the spacing between the frames, can be 
reduced to, for example, approximately 3mm. With this 
feature and the continuous processing, the processing 
capacity can be kept markedly large. 
[0064] A second embodiment of the photosensitive 
material processing apparatus in accordance with the 
present invention will be described hereinbelow with ref- 
erence to Figures 6A through 6F and Figures 7A 
through 7F. 

[0065] The scanning exposing operation may be car- 
ried out continuously or intermittently. How an operation 
is carried out on the photosensitive material A when the 
scanning exposing operation is carried out continuously 
will be described hereinbelow with reference to Figures 
6A through 6F. Also, how an operation is carried out on 
the photosensitive material A when the scanning expos- 
ing operation is carried out intermittently will be 
described hereinbelow with reference to Figures 7A 
through 7F. 

[0066] In Figures 6A through 6F, the arrow X repre- 
sents the direction, along which the photosensitive 
material A is conveyed, P1 represents the position of 
the hole punching device 21 with respect to the photo- 



sensitive material A, and P2 represents the position, at 
which the sensor 34 detects the mark 22. As an aid in 
facilitating the explanation, the respective marks 22 are 
represented by 22a, 22b, ... Also, the latent images, 

5 which have been formed by the scanning exposing 
operation, are represented by A1 . A2, ... As illustrated in 
Figure 6A, while the latent image A1 is being formed by 
the scanning exposing operation, the mark 22a is 
detected at the position P2. At this time, counting of the 

ro number of pulses is begun by a counter (not shown). 
Also, as shown in Figure 6B, while the photosensitive 
material A is being conveyed in the direction indicated 
by the arrow X, the scanning exposing operation for a 
single frame is carried out, and the latent image A1 is 

15 thereby formed. 

[0067] In accordance with the pulse count, the photo- 
sensitive material A is conveyed by a predetermined 
length, e.g. 3mm, from the position of the latent image 
A1. Thereafter, as illustrated in Figure 6C, the scanning 

20 exposing operation for the next latent image A2 is 
begun. The scanning exposing operation is carried out 
while the photosensitive material A is being conveyed. 
As illustrated in Figure 6D, when the photosensitive 
material A has been conveyed by a predetermined 

25 length, even if the scanning exposing operation is being 
carried out, the hole punching device 21 is operated to 
form the mark 22d. As illustrated in Figure 6E, after the 
mark 22d has been formed, the scanning exposing 
operation is continued. The next mark 22c is detected 

30 while the latent image A2 is being formed as shown in 
Figure 6E. From the comparison of Figures 6A and 6F, 
it will be understood that the latent image being formed 
changes from A1 to A2, and the mark detected changes 
from 22b to 22c. Specifically, as the photosensitive 

35 material A is conveyed, the scanning exposing opera- 
tion from the state shown in Figure 6A to the state 
shown in Figure 6F is repeated. 
[0068] How the scanning exposing operation is car- 
ried out intermittently will be described hereinbelow with 

40 reference to Figures 7A through 7F. For example, the 
intermittent scanning exposing operation is carried out 
when the scanning exposing operation according to a 
single unit of image information is finished and the next 
unit of image information is to be entered into the photo- 

45 sensitive material processing apparatus. 

[0069] The photosensitive material A is conveyed in 
the direction indicated by the arrow X. The scanning 
exposing operation is carried out at the position P3, and 
the latent image A1 is thereby formed. At this stage, it is 

so found that a unit of image information, which is to be 
used after the formation of the latent image next to the 
latent image A1, has not yet been entered into the pho- 
tosensitive material processing apparatus. As illustrated 
in Figure 7B, when the scanning exposing operation for 

55 forming the latent image A1 is finished, the conveyance 
of the photosensitive material A is ceased. 
[0070] Thereafter, as illustrated in Figure 7C t the pho- 
tosensitive material A is conveyed reversely. The 
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reverse conveyance is carried out such that the mark 
22b next to the latent image A1 may go back beyond the 
position P2, at which the sensor 34 is located. The pho- 
tosensitive material A is then stopped and waits. As 
illustrated in Figure 7D, while the photosensitive mate- 
rial A is waiting, a unit of image information, which is to 
be used after the formation of the latent image next to 
the latent image A1 ( i.e. the unit of image information 
corresponding to a latent image A3 and those which fol- 
low, is entered into the photosensitive material process- 
ing apparatus. 

[0071] Thereafter, the photosensitive material A is 
conveyed. At this time, the latent image A1 is located at 
the position P3 for exposure, and therefore no scanning 
exposing operation is started. As illustrated in Figure 
7E, when the photosensitive material A is conveyed in 
this state, the mark 22b again passes through the posi- 
tion P2. At this time, the number of pulses is counted. 
The photosensitive material A is conveyed in accord- 
ance with the pulse count, which was obtained previ- 
ously. When the photosensitive material A is thus 
further conveyed from the position shown in Figure 7E 
and the leading end of the area of the formation of the 
latent image A2 comes to the position P3, the scanning 
exposing operation for forming the latent image A2 is 
begun. Also, at the position P1 , the mark 22d is formed. 
[0072] At this stage, the same operation as that in 
continuous scanning exposing operation is carried out. 
In this manner, as illustrated in Figure 7F, the scanning 
exposing operation for forming the latent image A2 is 
carried out, and the next mark is formed when the for- 
mation of the latent image A3 is begun. 
[0073] A third embodiment of the photosensitive mate- 
rial processing apparatus in accordance with the 
present invention will be described hereinbelow with ref- 
erence to Figure 8. In the explanation of this embodi- 
ment, the same reference numerals as those described 
above will be used. This embodiment is related to a fea- 
ture with 

[0074] respect to the position for the formation of the 
marks 22. Specifically, when the marks 22a, 22b, 22c, ... 
are formed in the photosensitive material A, the spacing 
between adjacent marks 22 is set at the minimum spec- 
ification length. For example, in cases where the the 
length, which is taken along the sub-scanning direction 
and is required for the formation of a latent image, is 
82mm, the length required for the formation of the mark 
22 is added to 82mm. The marks 22a, 22b, ... are 
formed at intervals which are equal to the sum of 82mm 
and the length required for the formation of the mark 22. 
The setting of such a spacing can be carried out by con- 
trolling such that when the first mark 22a is located at 
the position of the sensor 34 as shown in Figure 8, the 
portion, at which the third mark 22c is to be formed, may 
wait at the position at which the hole punching device 21 
is located. In the example of Figure 8, the mark 22b is 
formed at the position of the minimum specification 
length from the previous mark 22a, and the hole punch- 



ing device 21 waits at the position of the minimum spec- 
ification length from the mark 22b. 
[0075] When the image information corresponding to 
the minimum specification length is fed as the next 

5 image information into the memory circuit while the hole 
punching device 21 is in the waiting state, the hole 
punching device 21 is operated immediately. The spac- 
ing between the mark thus formed and the previously 
formed mark becomes equal to the minimum specifica- 

io tion length. In cases where the image information corre- 
sponding to the area longer than the minimum 
specification length, e.g. panoramic image information, 
is fed as the next image information into the memory cir- 
cuit while the hole punching device 21 is in the waiting 

15 state, the hole punching device 21 is not operated 
immediately. In such cases, the hole punching device 
21 is operated after the photosensitive material A has 
been conveyed by a predetermined length, and a mark 
is formed at a spacing, which is equal to the length of 

20 the panoramic size, from the preceding mark. 

[0076] In cases where the marks are formed in the 
manner described above, the image information for two 
frames is required for the scanning exposing operation. 
Specifically, the image information required to carry out 

25 the scanning exposing operation on the area between 
the marks 22a and 22b is stored in a first memory cir- 
cuit. Also, the image information required to carry out 
the scanning exposing operation on the area between 
the marks 22b and 22c is stored in a second memory 

30 circuit. After the image information is read from the first 
memory circuit and the scanning exposing operation is 
carried out by conveying the photosensitive material A, 
the next image information can be stored in the first 
memory circuit. 

35 [0077] While the scanning exposing operation is being 
carried out on the area between the marks 22b and 22c 
in accordance with the image information having been 
read from the second memory circuit, the next image 
information may be stored in the first memory circuit. In 

40 such cases, the scanning exposing operation for the 
frames, which follow the mark 22c, can be carried out in 
accordance with the image information stored in the first 
memory circuit. Specifically, scanning exposing opera- 
tions can be carried out by using two memory circuit 

45 and alternately carrying out storage and reading of 
image information. 

[0078] Therefore, the number of the memory circuits 
required to store image information can be kept small, 
and the processing apparatus 1 can thus be kept sim- 
so pie. 

[0079] A fourth embodiment of the photosensitive 
material processing apparatus in accordance with the 
present invention will be described hereinbelow with ref- 
erence to Figures 9 through 12. 
55 [0080] A system controller (hereinafter simply referred 
to as the controller) 71 controls the processing appara- 
tus 1 including the aforesaid conveyance mechanism. 
Figure 9 primarily shows circuits for carrying out the 
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scanning exposing operation in a manner adapted to 
meandering of the photosensitive material A. A memory 
circuit 72 stores image information. The controller 71 
controls the storage and reading of image information 
and entry of the image information into a scanning 
exposing unit 35. A drive circuit 73 is controlled by the 
controller 71 so as to drive and stop a motor 74. The 
drive circuit 73 also receives an output signal Ve from an 
encoder 75 and controls the motor 74 so as to rotate at 
an equal speed. In this embodiment, a drum 32 is 
directly driven by the motor 74. 
[0081 ] Sensors 76a and 76b detect the meandering of 
the photosensitive material A. A detection signal Va or 
Vb or the difference signal Va-Vb is fed into a signal 
processing circuit 77. In cases where the meandering 
occurs with the photosensitive material A, the signal 
processing circuit 77 generates a control signal Vc cor- 
responding to the amount of meandering. The control 
signal Vc is fed into a timing signal generating circuit 78. 
The timing signal generating circuit 78 generates a tim- 
ing signal Vd for controlling the timing, with which the 
scanning with the laser beam is started. The timing sig- 
nal Vd is fed into the scanning exposing unit 35. 
[0082] How the circuits operate in accordance with the 
meandering of the photosensitive material A will be 
described hereinbelow. In cases where the photosensi- 
tive material A is conveyed without meandering as indi- 
cated by the solid line in Figure 10A, the output signal 
Va f Vb, or Va-Vb obtained from the sensors 76a and 
76b is equal to, for example, OV. In cases where the 
photosensitive material A meanders as indicated by the 
chained line in Figure 1 0A, the polarity of the output sig- 
nal Va, Vb, or Va-Vb changes in accordance with the 
direction of the meandering as shown at T2 and T3 in 
Figure 10B. Also, the voltage level of the output signal 
Va, Vb, or Va-Vb changes in accordance with the 
amount of the meandering. Specifically, the output sig- 
nal Va t Vb, or Va-Vb represents the occurrence of the 
meandering, the amount of the meandering, and the 
direction of the meandering. The signal processing cir- 
cuit 77 feeds the control signal Vc, which corresponds 
to the output signal Va, Vb, or Va-Vb, to the timing signal 
generating circuit 78. 

[0083] In cases where the photosensitive material A is 
conveyed normally, the timing signal generating circuit 
78 generates timing pulses TP with the reference start 
timing as indicated byT1 in Figure 10C. The differences 
between the timing pulses TP and the reference pulses 
are constant. When the meandering occurs with the 
photosensitive materia! A, as indicated by T2 in Figure 
10C, the timing, with which the timing pulses TP are 
generated, is delayed with respect to the reference start 
timing in accordance with the direction of the meander- 
ing and the amount of the meandering. Alternatively, as 
indicated by T3 in Figure 10C, the timing, with which the 
timing pulses TP are generated, is advanced with 
respect to the reference start timing in accordance with 
the direction of the meandering and the amount of the 



meandering. As a result, the position, at which the irra- 
diation of the laser beam to the photosensitive material 
A is started, i.e. the position, at which the exposure 
along each scanning line is started, is controlled in 

5 accordance with the timing pulses TP. 

[0084] Specifically, the position, at which the exposure 
along each scanning line is started, is controlled in the 
manner described below. As indicated by T1 in Figure 
10C, in cases where no meandering occurs with the 

io photosensitive material A, the timing pulses TP coincide 
with the reference start timing. Therefore, as illustrated 
in Figure 1 1 A, the exposure along each scanning line is 
started at an identical position. 
[0085] As indicated by T2 in Figure 10C, in cases 

75 where the photosensitive material A meanders toward 
the right, the delay of the timing pulses TP with respect 
to the reference start timing becomes large. Therefore, 
as illustrated in Figure 11B, the timing, with which the 
exposure along the next scanning line is started after 

20 the exposure along a single scanning line is finished, is 
delayed. However, the delay time of the timing pulses 
TP with respect to the reference start timing is propor- 
tional to the amount of the meandering of the photosen- 
sitive material A. Therefore, the exposure along each 

25 scanning line is started at the identical position with ref- 
erence to the edge on one side of the photosensitive 
material A. 

[0086] Also, as indicated by T3 in Figure 10C, in cases 
where the photosensitive material A meanders toward 

30 the left, the delay time of the timing pulses TP with 
respect to the reference start timing reduces. Therefore, 
as illustrated in Figure 11C, the timing, with which the 
exposure along the next scanning line is started after 
the exposure along a single scanning line is finished, is 

35 advanced. However, the time width between the timing 
pulses TP is proportional to the amount of the meander- 
ing of the photosensitive material A. Therefore, the 
exposure along each scanning line is started at the 
identical position with reference to the edge on one side 

40 of the photosensitive material A. 

[0087] In the manner described above, in cases where 
the meandering occurs with the photosensitive material 
A, the position, at which the exposure along each scan- 
ning line is started, is controlled in accordance with the 

45 direction of the meandering and the amount of the 
meandering. Therefore, after the exposure is finished, 
the exposed area on the photosensitive material A 
becomes the same as that shown in Figure 11 A. 
Accordingly, even if the meandering occurs with the 

so photosensitive material A, the exposure can be carried 
out accurately. 

[0088] Reverting to Rgure 9, the drum 32 is directly 
driven by the motor 74 for the reasons described below. 
Specifically, the drum 32, a support mechanism (not 
55 shown), the conveyance mechanism utilizing gears and 
belts, and the like, have natural oscillations. As illus- 
trated in Rgure 12, the density nonuniformity percepti- 
bility characteristics with respect to the oscillation 
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frequency f of the system comprising the drum 32, the 
belts, and the iike, have heretofore been known as 
being such that the density nonuniformity perceptibility 
is highest with respect to a certain frequency f1. Also, in 
cases where the drum 32 is driven with belts, or the 5 
speed of the drum 32 is reduced by a reduction gear, 
the oscillation frequency of the drum 32 becomes close 
to the frequency f1 , and it becomes difficult to avoid the 
region, in which the density nonuniformity perceptibility 
is high. In Figure 12, the hatching indicates the region in ? o 
which the density nonuniformity is perceptible. 
[0089] Therefore, in this embodiment, the drum 32 is 
directly driven by the motor 74 having an optimum 
number of poles such that the oscillation frequency f of 
the drum 32 may shift from the value, which is close to 15 
f1, to a value close to, for example, f2. As a result, the 
oscillation frequency of the drum 32 shifts from the 
value, which is close to f 1 , to a lower frequency, and the 
scanning exposing operation can thus be carried out 
accurately. In general, f1=10Hz to 50Hz, and f2=0.1 Hz 20 
to 1Hz. 

[0090] The photosensitive material processing appa- 
ratus in accordance with the present invention is appli- 
cable to miniature development laboratories, in which 
the exposure processing section 3 and the development 25 
processing section 4 are combined together, and large- 
sized photosensitive material processing apparatuses. 
For example, Figure 13 shows a modification of the pho- 
tosensitive material processing apparatus in accord- 
ance with the present invention, wherein the exposure 30 
processing section 3, the development processing sec- 
tion 4, and the cutter 6 are separated from one another. 
The photosensitive material A, which has been exposed 
to light in the exposure processing section 3, is again 
housed in the magazine 7 and manually loaded to the 35 
development processing section 4. The photosensitive 
material A, which has been subjected to the develop- 
ment processing, is housed in the magazine and manu- 
ally loaded to the cutter 6. With such a structure, the 
conveyance mechanism 11, the exposing section 31, 40 
and the like, are constituted in the same manner as that 
in the aforesaid embodiment However, the reservoir 
section can be omitted. 

[0091 ] In the exposing section 31 , the drum 32 need 
not necessarily be utilized. As illustrated in Figure 14, 45 
the photosensitive material A may be nipped by the 
pairs of the nip rollers 12A and 12B such that the photo- 
sensitive material A may not be slack between the pairs 
of the nip rollers 1 2A and 12B. (n this manner, the scan- 
ning exposing operation may be carried out at the area so 
between the pairs of the nip rollers 12A and 12B. In 
such cases, the pair of the nip rollers 1 2B should prefer- 
ably be directly driven by a motor. 
[0092] As described above, the mark 22 is not limited 
to the hole and may be formed by an ink jet printer, or 55 
the like. In accordance with the type of the mark 22, the 
sensor 34 may be changed to a sensor for detecting 
light, which has passed through the photosensitive 



material A, a sensor for detecting light, which has been 
reflected by the photosensitive material A, an infrared 
sensor, or the iike. Also, the mark 22 may be formed at 
the position of the sensor 34. In such cases, an ink jet 
printer, or the like, should preferably be utilized as the 
mark forming means such that no unintentional move- 
ment may occur with the photosensitive material A due 
to the formation of the mark 22. 
[0093] The exposing section 31 and other members 
are incorporated in the processing apparatus 1 via anti- 
vibration means, such as anti- vibration rubber, such that 
vibration may be reduced. 

Claims 

1 . A photosensitive material exposing apparatus com- 
prising a conveyance means, which conveys a pho- 
tosensitive material along a predetermined 
conveyance path, and an exposure means, which 
exposes the photosensitive material to light in 
accordance with image information and forms 
latent images on the photosensitive material, 
wherein the photosensitive material taking on the 
form of a long strip is fed into the conveyance 
means and conveyed in this form, and 

the exposure means, which carries out scanning 
exposing operations on the long strip of the photo- 
sensitive material in accordance with units of image 
information and thereby forms latent images on the 
long strip of the photosensitive material, and the 
conveyance means which, in cases where a next 
unit of image information to be used after a latent 
image is formed by the exposure means has not yet 
been determined, temporarily ceases the convey- 
ance of the long strip of the photosensitive material 
after the formation of the latent image, reversely 
conveys the long strip of the photosensitive material 
by a predetermined amount, and thereafter waits 
for entry of the next unit of image information are 
located in the conveyance path. 

2. A photosensitive material exposing apparatus as 
defined in Claim 1, wherein said light is a laser 
beam. 
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